The purpose of this paper is to establish the compactness in intuitionistic fuzzy topological space. In this paper we give four new notionsof separation axioms and one notions of locally compactness in intuitionistic fuzzy topological space. Also, we discuss separation axioms in intuitionistic fuzzy compactness and some of its features. Further, we investigate the behavior of intuitionistic fuzzy compactness under several types of fuzzy separation axioms.
Introduction
The fundamental concept of a fuzzy set was introduced by Zadeh [33] in 1965 and fuzzy topology by Chang [13] in 1968. As a generalizations of fuzzy set, the concept of intuitionistic fuzzy set was introduced byAtanassov [9] whichtake into account both the degrees of membership andnon-membership subject to the condition that their sum doesnot exceed 1. Later DogenCoker [11, 12, 14, 15, 16, 17] and his colleagues introduced intuitionistic fuzzy topological spaces and fuzzy compactness in intuitionistic fuzzy topological spaces.Islam et al. [20, 21, 22] ,S. Das [18] , Lee et al. [23, 24] , M. Barile [10] , R. Srivastava [28] , Estiaq Ahmed et al. [1, 2, 3, 4, 5] ,L. Ying-Ming et al. [32] , Talukder et al. [29] , Tamilmani [31] , R. Islam et al. [19] , M. K. Ahmad et al. [6] , A. M. Ali et al. [7, 8] and N. X. Tan et al. [30] subsequently developed the study of intuitionistic fuzzy topological spaces by using intuitionistic fuzzy sets. In this paper, we definefour new http://www.ispacs.com/journals/jfsva/2019/jfsva-00465/ International Scientific Publications and Consulting Services notions of separation axioms and one notions of locally compactness in intuitionistic fuzzy topological space and some of their features.
Notations and Preliminaries
Through this paper, will be a nonempty set, is a topology, is a fuzzy topology, is an intuitionistic topology and is an intuitionistic fuzzy topology. and are fuzzy sets, = ( , ) is intuitionistic fuzzy set. Particularly 0 and 1 we denote constant fuzzy sets taking values 0 and 1 respectively.
Definition 2.1. [13]
Let be a non empty set. A family of fuzzy sets in is called a fuzzy topology on if the following conditions hold.
(1) 0 , 1 ∈ ,
∪ ∈ for any arbitrary family { ∈ , ∈ }.
Definition 2.2. [14]
Suppose is a non empty set. An intuitionistic set on is an object having the form = ( , 1 , 2 )where 1 and 2 are subsets of satisfying 1 ∩ 2 = . The set 1 is called the set ofmember of while 2 is called the set of non-member of . In this paper, we use the simpler notation = ( 1 , 2 ) instead of = ( , 1 , 2 )for anintuitionistic set.
Definition 2.3. [9]
Let be a non empty set.Anintuitionistic fuzzy set (IFS, in short) in is an object having theform = {( , ( ), ( )): ∈ }, where and are fuzzy sets in denote the degree ofmembership and the degree of non-membership respectively subject to the condition ( ) + ( ) ≤ 1. Throughout this paper,we use the simpler notation = ( , )instead of = {( , ( ), ( )): ∈ }for IFSs. ≠ In this case, is called the support of ( , ) . An IFP ( , ) is said to belong to an IFS = 〈 , , 〉of , denoted by ( , ) ∈ , if ≤ ( ) and ≥ ( ). ( , ) imply that there exist 1 = 〈 , 1 , 1 〉, 2 = 〈 , 2 , 2 〉 ∈ with 1 ( ( , ) ) = 1, 1 ( ( , ) ) = 0, 2 ( ( , ) ) = 1, 2 ( ( , ) ) = 0 and 1 ∩ 2 = 0~. Proof. Let ( , ) be an IF-singleton and ( , ) ∈ . Since ( , ) ∈ , where , ∈ implies ( , ) ≠ ( , ) . By hypothesis, is an IF-Hausdorff space ∃ 1, ( , ) = ( 1 , 1 ) and 2, ( , ) = ( 2 , 2 ) such that 1 ( ( , ) ) = 1, 1 ( ( , ) ) = 0, 2 ( ( , ) ) = 1, 2 ( ( , ) ) = 0and 1, ( , ) ∩ 2, ( , ) = 0~. Hence we have ⊂∪ { 1, ( , ) : ( , ) ∈ }, i.e. { 1, ( , ) : ( , ) ∈ } is an open cover of but is IF-compact so it has a finite subcover 1, 11 , 1, 12 , … , 1, 1 ∈ { 1, ( , ) } such that ⊂ 1, 11 ∪ 1, 12 ∪ … ∪ 1, 1 . Now let 1, = 1, 11 ∪ 1, 12 ∪ … ∪ 1, 1 and 2, = 2, 11 ∩ 2, 12 ∩ … ∩ 2, 1 . Then 1, and 2, are open since they are the union and finite intersection of open sets respectively. Furthermore, ⊂ 1, and ( , ) ∈ 2, , since ( , ) belongs to each 2, 1 individually. Lastly we claim that 1, ∩ 2, = 0~. Note first that, 1, 1 ∩ 2, 1 = 0~ implies that 1, 1 ∩ 2, = 0~. Thus by distributive law, Proof. In the above theorem 3.1, if we put = 2, , then 1, ∩ = 0~=> ⊆ 1, . Again we have ⊂ 1, => 1, ⊆ . So, ( , ) ∈ ⊆ 1, ⊆ . Proof. We shall prove that is closed IFS i.e. is interior IFO-set. Consider ( , ) ∈ be any arbitrary IF-singleton, it is enough to prove that ( , ) is interior point of . Let ( , ) be another IF-singleton and ( , ) ∈ . By hypothesis, is an IF-Hausdorff space ∃ 1, ( , ) = ( 1 , 1 ) and 2, ( , ) = ( 2 , 2 ) such that 1 ( ( , ) ) = 1, 1 ( ( , ) ) = 0, 2 ( ( , ) ) = 1, 2 ( ( , ) ) = 0and 1, ( , ) ∩ 2, ( , ) = 0~. Hence we have ⊂∪ { 2, ( , ) : ( , ) ∈ }, i.e. { 2, ( , ) : ( , ) ∈ } is an open cover of but is IF-compact so it has a finite subcover 2, 11 , 2, 12 , … , 2, 1 ∈ { 2, ( , ) } such that ⊂ 2, 11 ∪ 2, 12 ∪ … ∪ 2, 1 . Now let 2. = 2, 11 ∪ 2, 12 ∪ … ∪ 2, 1 and 1, = 1, 11 ∩ 1, 12 ∩ … ∩ 1, 1 . Then 1, and 2, are open http://www.ispacs.com/journals/jfsva/2019/jfsva-00465/ International Scientific Publications and Consulting Services since they are the finite intersection and union of open sets respectively. Furthermore, ⊂ 2, and ( , ) ∈ 1, , since ( , ) belongs to each 1, 1 individually. Lastly we have to show that 1, ∩ 2, = 0~. Note first that, 1, 1 ∩ 2, 1 = 0~ implies that 1, ∩ 2, 1 = 0~. Thus by distributive law, 1, ∩ 2, = 1, ∩ ( 2, 11 ∪ 2, 12 ∪ … ∪ 2, 1 ) = ( 1, ∩ 2, 11 ) ∪ ( 1, ∩ 2, 12 ) ∪ … ∪ ( 1, ∩ 2, 1 ) =0~∪ 0~∪ … ∪ 0~ = 0~.  1, ⊆ 2, Again we have, ⊆ 2, => 2, ⊆ .
Hence, ( , ) ∈ 1, ⊆ 2. ⊆ . So, ( , ) is an interior point of , since ( , ) is an arbitrary so every point of is interior of . So, is open i.e. is closed.
3. An IFTS ( , ) is called IF-normal if 1 = ( 1 , 1 ) and 2 = ( 2 , 2 ) be two closed set with 1 ∩ 2 = (0,1), then there exists = ( , ), = ( , ) ∈ such that 1 ⊆ , 2 ⊆ and ∩ = (0,1). ( 1 , 1 ) and 2, ( , ) = ( 2 , 2 ) such that ( , ) ∈ 1, ( , ) , ⊂ 2, ( , ) and 1, ( , ) ∩ 2, ( , ) = 0~.
Since ( , ) ∈ 1, ( , ) , { 1, ( , ) : ( , ) ∈ } is an open cover of . Since is IF-compact, we can select a finite number of open sets 1, 11 , 1, 12 , … , 1, 1 so that ⊂ 1, 11 ∪ 1, 12 ∪ … ∪ 1, 1 . Furthermore, ⊂ 2, 21 ∩ 2, 22 ∩ … ∩ 2, 2 , since is a subset of each individually. Now let 1, = 1, 11 ∪ 1, 12 ∪ … ∪ 1, 1 and 2, = 2, 21 ∩ 2, 22 ∩ … ∩ 2, 2 . Observe by the above that ⊂ 1, and ⊂ 2, . In addition, 1, and 2, are open since they are respectively the union and finite intersection of open sets. We have to show that 1, and 2, are disjoint. First observe that, 1, 1 ∩ 2, 2 = 0~ implies that 1, 1 ∩ 2, = 0~. Thus by distributive law, 1, ∩ 2, = ( 1, 11 ∪ 1, 12 ∪ … ∪ 1, 1 ) ∩ 2, = ( 1, 11 ∩ 2, ) ∪ ( 1, 12 ∩ 2, ) ∪ … ∪ ( 1, 1 ∩ 2, ) =0~∪ 0~∪ … ∪ 0~ = 0~. 
Conclusion
The results presented in this paper indicate that many of the basic concepts in general topology can readily to extend to intuitionistic fuzzy topological spaces. Although the theory of intuitionistic fuzzy set is still in embryonic stage, it shows promise of having wide applications.
